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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem that it is 
hard to utilize Ru as a lower electrode of a capacitor of 
a three-dimensional structure since fine working is 
difficult for Ru, especially in the structure of an 
electrode of a semiconductor capacity memory device 
and to provide a formation method therefor. 
SOLUTION: After a film-formation preventing film 4 is 
deposited on an inter-layer insulating film 3, the film 3 is 
so worked as to have a three- dimensional structure 
provided with a cylindrical opening part, using the film 4 
as a mask. Then, when an Ru film 5 is deposited as a 
lower electrode using chemical vapor growth method 
under a condition where base-material selectivity is 
caused, the Ru film 5 is not deposited on the film- 
formation preventing film 4, and it is formed only in a 
desired region. Continuously, insulating is performed by 
selective oxidation if the film-formation preventing film 4 
is conductive, and a dielectric substance 6 and an upper 
electrode 7 are deposited in this order. Thereby the 
capacitor of the three-dimensional structure in which the capacitors are separated electrically 
from each other is realized without a process of fine working of Ru by dry-etching or the like. 
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(57) [£»] 

ft, *n*r-^^^i:L-CJllBIMMl3«rBlo*B!9*n«» 

#Ttft*a«l*tl*fttfe*rffl^t R uK5 i:T«Wf i 
LTli»-*-fttf, ^BIiJ5Jh«4±fcf4RuDl5*«*fta-B: 

WfctrfrW »«ft:6 i:±»«a7SrtlS»c:*ta-r«. 



(a) 



(b) 



(c) 



(<0 




1 

t, JO 

TTi, W, Ta, TiN, WNrofBTtld^^&S^fl; 
IIS*JS4] HulE^l<73XStHfil5m4 0XS0F B T(c, 

^c-t-s^ 6 roxg^^r-r 2, ^ t &m'&ti-zm#m. 3 

[Sfr#Jf6] HtJfEm3roX^tHfliE^4COXg(7?^t^ 

Ht)l2^m^^5l^Wfw|^*1-5^6<73XS^*- ,?0 

0 %El7f& 5 r t Srit#® i: -t 5»#3S 1 tciE®©^ 

im*tK8] 3 <DT.WlZ, 0. lTorrH±l 

OTo r r SXT<D&t)TX'ft? Zb&ftUk-tZm&ig 

[lf*«9] HUfE^3(DXS^. 2 0 0t«±4 5 0'C 40 

&.T(onmumx-n o z t -rzm&m 1 ^ts® 
-> u >mm±\zi$,mP5ikmzwmi-zm 1 ©is 
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mmT&m.M±izmitV!>Mmtem*&!8.-tz>%i 5 ©i§ 
B«iiE^k^m^±ic±a5mii*^i-5m6 ©it 

[if*«l 1] mJlEHIiroXlUiis^T, fig^ESih^i: 

[fif#JSl 2] Htjf2^l(DXglc:*5V^T, fife^Kih^i: 
LTT i , W, Ta, TiN, WU<DffirLfi*ti*bfcZ>M 

[ff*^5l 3] mJ!ei£3<7>XS£, $Mt:t£#*&#tf# 

m^xn\\ mmmt'&x^nwtmio. oi%«i 

7 0%£lTX-fe5Ci*1#»tt5lt*9l 0tCia«cO 

[|f*JSl 4] bu!E3?3<£>XS£, 0. lTor rB± 
1 OTo r r £kT <Dl£tlT X'ft 0 it^jSttSi* 
^1 O^I2«ro^frilS<Ol!i5t*&o 

[lf*^l 5] ifj|5Jg3<75XS&, 2 0 0^14 5 0 
< C«Tro^SS-C*fT9^i:S:^mt-rSI»*^l OK 

^m^~ t Mt^m^'mPtk L.x^^tzit^mnn^. 

ffimT&mM±^miktommitm&j{m-fz>m5 coxa 
t fc^r-rs ^ t z<®'&k-tz>*m&mm<nwim*>mo 

[StjfcJSl 7] BfJl5»lcoXHc*3V>T, fig^BSlh^i: 

[it*«i s] buib^ i cDxmic*j^r, t&mmitmb 

LTTi, W, Ta, TiN, WNroMtl.^^^'ie-S^ 
[f»#JSl 9] RtliEBl^Xm£HfilE^4roXg05r B T 

mzMit-tzm 7 oxmsrw-rs ^ b zmmb-tzm* 

JSl 8(cfS«W^^B«i!!ig*)*, 



* ; 1 ' 
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lltrEIM©xa*Hcff3cfc&W*fc^a»#>JU 9 tc 

E««>¥*fM$fi©«ji#aj. 

fc. Sfclc, ll(riai»«IDt*r»«tt^l»*-i-*IB7©xai 
w 1-5»#Jai 8KEttro¥*tt£ 

[!f*JS2 2] B«JEfS3©X:fM£< SMfctttf 

[39*112 3] ME3l3©Xg«:> 0. 1 T o r r &>± 
1 OTo r rSXT<omt)TX'f7 0 Sr#«S: t ■5IS* 

3i i 6 {zftmco^mftmmcDWimjjmo 

[I9*if2 4] MEf? 3©XS&, 2 0 0t6l±4 5 0 
■C«Tro»*a*-CfT5wi:Sr«f»4:i-5«l*qil 6 id 
E*©*i*fcSS«roS]6*ifc. 

»1 ro^y=*A||JI«:£ffifc»j*r«JS2©XS£, 
^IBDflS!ro?L(D|*3«|ffl!lS5RU!j£®4:l*V>fcMiasraite» 

ftifclcfcfl, IWEfUro^=*A«±»c»ttttl;:!f5 2 
ESS 1 Rt^m 2 ©A-x =. >7 Al*>f, ft 5 TSBS® 

SfJlEJaffliffe^Sr^* LTia3!0>1llrET»««©fllffi«: 
RW$it53§5©X;g£, 

[19*312 6] * + ^*fc#rS¥**8ll<0«3t*' 
~>y 3>&{UBI^KIM]S©7L&ffi:{1-5SBl cigi, 
miBQ!lS©?L«Jrtffi±lcJK*i-SJB 2 ©lit. 

SfelcJ:»), ^©/i^^.kBI&iUjE^ l tofrT-V 
Alltl^Wl:^^ L-CtfrEQaa<D?L*:S»i&tf* 4 

mlESg 1 2 ro/u^^ ■> AMtm^t-^^tvfc 

TSB«S^^fiSc-T 4 jfS 5 ©Xg t . 
1»ET»*«±fc»fl:*R«fM**»lSi-<5* 6 ©Xg 
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iira^SK+lcBflMroTLSriaJtsmiroXSi:, 
^ 1 <d/UT=-V AMSr^ffiJcJKrtr** 2 Olgt. 
^fEIaM©?LcDF*g^l!l^ll)tEXS.tJ«JlEBXW^<OH^Il2m 1 © 
= AlSr^if 5f 3 (Ollt , 

jo mtRmz&2<DjuT~vA.m&mm^x, 

m 2 (DjUt- =■ -7 J>Mfr h ft 5 4 © 

iWieT»««±^i*{l:*«*fr«l*«*-*-4* 5 ©Ig 

<K 

[S**i£2 8] StffE^2©XS^, J^s^SHCfcStT 
5 ii^#mir-rsi«*:3S2 5M2 7©<SHxa»fc:|E* 
©¥^<£gie©lKjt75i£o 
20 [f»*JS2 9j itfiESi?2©X*§3:s tft^f- * -Mt/g- 

«r«f«*-*-4lll#iS2 5 75M2 7 <oW*L*»U:fB«©*i» 

[|f*3S3 0] fJEf&4©IiS£. »{ktt^f^Sr-&tf* 

7 0%«Tii-5di^#S!ti:-rS!i*3l2 5M2 7 

[I9*Jf 3 1 ] SfrfBlg 4 ©IgSr, 0 . 1 T o r r £X± 
l OTo r T)£T<DmtiTX?:oz\b*W<tkh-tZ>m-%. 
30 m 2 5 Jbm 2 7 ©ffitl^fcEtf©^^!!©®!^ 

[|f*JS3 2] HfrfE^4©XSSr, 2 0 0tH±4 5 0 

i27 <nffiftM^m.<D¥m#mmcommi}m<, 

OS h7^^t, huIEMOS h7V-^^©y-^ 

40 nm^ximmmfcmmmftizmrt btitzwmcDTit . m 

EIH§!©ft©rt{IMB!lffi2fcT*l£ffi±lc^J*$*K *»o, ml 
E:/9^£«ftWfc*tt£ixfcT»«ttJ:, mfETgBm 

irSr^TU ffiETSPmffit-hasSffiir^k^ttfti:^ 

[§t*3S3 4] mMtmJ5±sw, ti, w, Ta, 

T i N, WN75>ibjl«$^cf5Itt^©^{t:fe^<bftSi 
50 iSr»»i-*--BB»#*3 3^E*©i|t*flEiSll©«Jt*' 
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[0 0 0 1] 
[0 0 0 2] 

(dram) m&^m&m&tz. -t^mm^m'Nzx v 

*<D^m(D-it It, JfcR***:*»v*HfcttR 

TV>£S i 02jg| 0tR«* : 3. 8) i 3N4g 

(JtWtM*: 7-8) fc£fc>9* Ta205g (it0t« 
m: 2 0-2 5) ^igfflSixTV^So Ud^Uft^b^ 

^^ZJ* : SrTi03 (STO) , *"#^»^y !>A 
* hnyf^ :(Ba,Sr)Ti03 (BST) , 5^ 
yl^^ygfj :Pb(Zr,Ti)3 (PZT) , ^7 

r<z>+T\ PZT^tf*^*»JB#3aR*fm, ^<t>3S 
[0003] ^n^^swiwi, 

tk«tt***eA (pt) ^ »ft<fcis««stb-ct>» 

«ttS:fto;i/7=!>A (Ru) ^>ry^^^ (I r) # 
[0 0 0 4] J^±£r 3: *?U\f y h*tr— 
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e 

s * *r Sli^^T^So 

[0 0 0 5] 

[0 0 0 6] Tffl«ffiSrSc*«3g^*DXi-S* 

^-To «ttfRu!&>fe4S7 p 7^ist;Mx.tfs 
(a) ) o m$n<n-7* v y yy^y^-mt k 

tt«»fcJDX-rtutf, S£*fltat^T8P«ffi* s ^-e#S 
(812(b)). ft/hinx^tffi^o. 1 5^ 

tt, ±lE^Tffl/^^^^««^(SSSS:Sii:^JPX-t*S 
OttHJB-efcSo ZOlZtb. mi 2 (b) lc*M-<fc5 
ic. j£^5^_hg{5Jc:it^-CJ^v^DX^i:^5o TAU^ 
^£.A®115 £iPXt& N 0O;ttfB STj&>bft£»ffc«R 

misX*-r'<i<'*m^f£-rz> mi 2 u) j 0 ^ 

#£\ Wabfc±5fcT»««^JK»*Si£v^X**4: 

teztub, mv&o**'<i/*<Dmmm&^xm$\#) 
[0007] ^2(-, «iiwinixds**ftvy 3v»flsut 

tfS i 02^b**^7^8B»Wlft»«l2±^, ^J?4 
0 0 nmCO^J^Lf^S i 02^?>/«CS *^^^>^ WSBaifi 

&K3Sr±ta-r5 e -t<z>a. ^7tFyy^77.f 
Set 0\^7^ummmmm2(Dmm^xmT.-r^ o * 
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AWf&X'tZ (Hi 3 (a) ) „ fcfc'L, * + s<i/?U 

4*331 W ft * y 9 y ^ v ^-c tt , Ji mf6*B © _LE Id 

ZtlX L£ 5 fc«>, nfSfl?roft«g|5<D±ffitti£-^iggi5(D 
t>«6(+j6c0itffiS«^U, AttWKttH 1 3 (b) Klij* 

(c) ) „ 

[0008] rwxsx-tt, mmMoisiz&i&T-t-zz 

«fc S -T SStoii^: <t v * 5 RijJg#± L -t 
[0 0 0 9] 

mi-, r^mm^H(o^mmm\zit^^^mx'm 

«-Ctti&K-e*-afcJini]|&«l«©±B«BJte*tttUfc«« 

s it a* 

^B&Ti*, ^©XST-TSBS^i LT^T^-SS^l, 
fct*.JBBBttl»«©±ffl«^Ru«*s*taLfci: LT 

[0010] JLiE<ogfl5£5l5?,-f 3 w fc 5i5 

*tr umnmm&Ti&miz 

SrfflV>5#-r^v'^<D}i?figxeSr#SgUfc. d;h,£r«T 

(i) t i n 4 *ft4#a*ttji-r4*>*> 

rtBTOJfcBlWfft&frftfc-t©**, (2) j&KffijhlRfr 
*lr'<i'#BI»iIiLTfflv^fWRut«, (3) 

^, (4) i&m&5ikm$:* +'<~>*m&mmk ltsv^ 
siftii^iRuis, (5) mmR uimcnmyi&m. 

O^iJSSt (6) iiRu^na 

rfflV>Sffi*ii^Ru«ffi, (7) <lj5R uHSrgJI 
tLtfflV^IlRuill, (8) ilRui^Hi: 



(5) ^200 1-2 1 0 80 2 
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UfflV^Ru/?^ (9) fl:3fc«*JiJfcK«fe*:fllV* 

r«?riiufcaji±^««s:*riii-s*jsfe, do) ^res 

ffl<^£ffi*fljj&8=, (li) Ru«gw^*Srit*:S*-5 

fc»©a*uv^«*jgriiftfl:, (12) mmttm-uzmm 

fc»jSLT±»Ru tLT« (1 

3) ft^WftlSril*l6©il}BflR*f|:KBBi-6«fltt, ©MB 

70 [0011] Sf, T i Nfc£-C«MlSn -5 

[0 0 12] Hll Srfflv^taftWCSlStS. il 

i (a) ^&3m.m^m\z.xi>Rnm<Dmmms. 

Ig^jS&fM-oi^TIi, &m<OMm<OMWiX«LWi-2>o 
S i <D2lgLkTf3:, 2 2 0t;^ib 2 4 CCcoffiHrtlCio 

^ t i Ng±t-(i, mm&M&ifa2 5 st^t-j^r uP 

«®S&'>&< tt22 Ot^fj 2 5 SX;<Dffl\Z&fe-j- 

tits. Rum<nmm&TmizMi.xmiR#)izti:9, si 

@K:fcv>TJL<bft5, Sffi-tK:M;i^f£«**Uc:< v\ v> 

to^^'f 3 ^mffl&m\<^x%iw-fz> z. t & 

:^lii (b) fciOIMirs. 

[0013] «M^n^«>&iBi$m, mmm&£*i 

30 Z>Wk<Dmm*^-t„ S i C^BLkKJfc^T, T i NgLL 
Tl*, ^^a.^<— ^3 ^B#P H iasgV\, o£9, d 

Ifltro^MAT'li, T i NBiCURuWMSft 
-f, S i O2^±l-O^R uRSriS^Wfc^-rsn t 

[0 0 14] WTK, *«B&JhitSr*ir^^^l«]»lltJi 
t Lrffl^S^aRum^©^*-fe«rift^-t-5 0 
[0015] LT, R u®11^ii«$-y: 

^ mmikmzMi&Lx tortn. mmcom^^-^R umm 
*mmx%z> 0 mmLtLXo^. Rum.mzmmz-&tz 

P»SrK»fC7LSrSIB»6l»B!+fc*0Xi-SWfc, T i N 

BKSJhflt4r»J«-C*5. *©m, R u m&Ti&izZi LT 
jlS?Ml-ft5^#T2 0 nm^^Pj 5 0 nmlfOfff 

iMI-rnifJ:v\ cwxa^itvtf, RuRli^Pfl^lf 
50 8EW-C»£>S-T*«>ofcJim«|ftKo±S«}«SSr4to3BK 
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[0016] /c/fu t i Nmamm&x-hztctb, * 

Nm&mitLxmmk-fth&&\<\ ^^igtRuB^ 
mmcmt£tixt>, Ru02i[^itt^^of:i6 N 

Tummnmcommtmit^ti^o t<ntc#>, ru 

[0017] T i NfiR u J: *9 tSftftM^^ 

\i, RuWk*mt&^ir\^T iNm<n^*m\i\^xwM 
ik-tzzkfr-zjmxhZo 

[o o i 8] f&mmitmt lt^, _hiaos*^^, r 

Ti, W, Ta, WNM^^^V;Tt(^«C0^^q#ib 
mxZZo Mrfrmz.^ T i , W, Ta»tt^ 
^^^^^Wo««W*»iiBltt||3a-c#So -tub 
m.<D*\/<^Z1)m$LX%Z> 0 rc-Cfi, fiKWBSihJBiSr 

[0019] f&mv5±m**^'<*sZT%ftmmk 

[0 0 2 0] ±lEOft*«Jft*BJ««*^ URu 
TLt^C^I^^;^ Ru(Kri6i44*fc< fc^SHiffe 

[0 0 2 1 ] HTjfiSfCLT, j£R|»JtR*=*^A?V*W]# 
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[0022] ±lso<k;^W^ffi^S&tc J: 5 R u R<z>ii 

Nmfrbtj:zmmm±m&M&i,x*srttf, 

^*fcRu««tf*«i-*fc«>, Rui^l^tr-i 
70 &X£Z> 0 Ru«ffi*ffi*ii*1i:^l^ffl«£JL^Offi«i: 

-rsBBK, l^^tcT i NJKt>BBP-rs«fc ?&XS£i-ft 

«^»LTIRWl:ft5*#, o*«9iai 1 (b) fcfc 
tt5»fiK«plfflA-CRuKS:4i8[i-ixfi«tv^ r<z>Xgfc 
cttttt, RuttJiJBPflifelRK^Kft^a^flaffi&VjggB 

fc:o^£«r BBP?L&RuR-CS«>i&4>-£ds 
Ruismtn 0 

[0 0 2 3] fc^Wu Ru«ffi*ffi»i&S-frfc< 
ffi«Kfcfc^C«>R#£:T i NRfc^&fcSrtRBSjk 
K±i: t R u KASif =S L 1 1 ^4 v\ 0*9. mi 

1 (b) TAJ: «9 fcftvMi#|B], o^OT iNfl^y 

Rttfc?L©««;ftlMEttfc R u R£*Sg[ S*6Ci#-C 
R±(DRuKS:R4tSJ:*) fc fiBMBTC ft «r 

^kfrx$z 0 m^xm&&/vtiRunmmv<Dmmi& 

«t*r(fc*-J-fttf, tfb®OT»Ru««S:lia-C#*. 
:^"C, R u li^ igi^i^ j; o t f f 1 5 ^ c 

3i*ixfcRu««*«#»«)ra3< irH^ LV\ 
M [0 0 2 4] OtKVSJtmt Ltli, R u J: 0 

<, ftffcffHcte, TiNl^Pjf, Ti, W, T 
a, WNMtt\ Ti, W, Ta»lMI$:ffl^T 

TR^?>ft^Bi«*t, ffi!x.tfRuR^P>ftS±SB«ffi 

[0 0 2 5] ftfC, ffi^RuR^iltRtt®, o^t^S^ 
^ [0 0 2 6] {fc^Wftffi/Sfiffifc^T, Ru^W 
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(b) zm^xmw-tZo RuBt±^<b*wftta^«8fe 

«FM*?H«$-fr-5wi:^T*tSo o£ 9 , gill (b) 
*<7>«FPflC-ei«^S:ih«)tttf. S i 02IBiJit-teR u 
Wi*BlL*V^ RuBt±^^Rul«^ita-r5J: 

t-KMtS 4: , Ull ( a ) J: 9 , VSiaft^jK) 220 
tStfl, S i02g±Hfj:Ruffj:ltat*v^\ R 
ulR±fcttRuBttt*ar*. "f*fc*>, ^HifcOitQ 
ftftTTtt, i£8(Mg£#J;itf 2 i otKiRJtl-ixtf, 
RuRO*Sa*iS i O2go^ !9T»K*tLTaiRWfc: 

[0 0 2 7] *i\ i»Ru^if«i:LTffll^lfe 

[0 0 2 8] Ig^LT, Ru«ffi&if8^i£;fcLV^« 
*>6^i:*t>»V^RullltS:««UT*3lttf, MMco^ 
«^Ru«ffiS:ffi«)iitfw4:j5S-c^5 o R u «1SS:«ia 

mmmmm\m^Litn<ommtm 

*5#. y ^SrCRuKfc^ffifcitm- 

?L^rtIl: R u Kil SrMt 5 r ^t*# S ^ b , it 

*t«LfcRu»i*:Bfc*-*-&B»fc, ffiSte»V^T% S 

Oii^^l: ft < ft ft v Nft x ^y^^^V 

[0 0 2 9] lP B U6il^)±II:tRul^ 
«8Ltt^4bftt\ o£9, Ell 1 (b) -CCcfcfl 

b#p*i £&ia-r 5 ct o tzmm d 4 -e r u K^Mttt^, 
era*6^K±ct Rugj5«j^ 0 lt^u in 
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<dx\ fflQm&9c\zm&tiz>zkt£< , vmiftfHtKiK 

5o ^OlPflftgI±CM§nfcR ultt, ««±tf> 
R u^4rit^LT+^f5^coT% WBft^KJ;«9*Sl$ra 
Xf&^-rzzb&XZZo *:<D'&^ a«>iiA/fc*Ru«ffi 

ia-et5o -ct% Ruis^^teiiaot^ 

/0 «*.tfBSTW>{>45Bt*^ «x.«Ru^ 

[0030] bhZAs, mmR nm^mmt lt^s 

[0 0 3 1 ] o£ 19 , ^®±(C 2 0 n mrt^b 5 0 n ml 

mt±mmx&z Q mmzm^zctx^ mn (b) tc 

*B**«feS:fflV^T, Hill (b) 0^#C^IA.TI« 
ttC2 0 nm^b5 0 nmlSRuIWttlll Jl 
IW«»«±l-ttRuBt«H?«S*u*v^-C, ****s9 

fl? [0 0 3 2] ®*R u8l££r«Ji<!r Uffl^SRu 

Ruii^ <DRum<om$if&$:&mmisX. m^^& 
<ra«c fcbA^feWv^RuintteiaajiSr^^TL 

[0 0 3 3] {fc*»*«**fe«rffllr^T«MI«: 

[0 0 3 4] R u I^IS 5 if 6 R u ^O 

XLT*f>t, ft*tt*tt«ftS-CRu«Olllt 
S^ft< ftP>ftV>Rgl9 ^7^^^f^^&iaoT, 

5d? lffi»gg^l®l:iaifcR ui^r^tSo 
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fi£tS^il^i:f&5„ Ctf>-Stf>XgK:J:*Ui, R 

fll-t-Sfc*, llnS5£RuJglT-ffitf>iiif£i§!tf>TgBRu 
Sffi-^, S$!)S2 0nm/ll>f>5 0nmISOSlfRul 

[0 0 3 5] ftjc, j*KS5JtBtfc fk^W«JB^««fe«rffl 
[0 0 3 6]llt LtftfttftSMftSrliil^t 

±jc*»LfcRu»*i»*i-$ig*«i&-e*.5. * 

JSttfi, MM<D^(D^.(CR u mHSr*S|-C# 3„ Ru 

Sfetc: J: 5 R u IBSfcifSH- a. 

[0 0 3 7] CCOXglCiH«, RuKttJUHJilftRlBfc 
^(tfc?L<7)fti|ffiS.U f JS95{-ro^±iS-r2.o MtSRu .?<? 

JP£ 2 0 n md>ib 5 0 n m<£>»8ggHS<£>l^-f ft 

W^-g-tCtt^ ClOXStCttltf. RuMttSP^iffe^cD 
WMB.Xft&.t$\z.<DX.m&-tZtZ>t>. BBPSBSrRuBI-effi 

[0 0 3 8] t*>^A/, MQSBrofcSSraife^ffiJbC 

¥I±l:«aLfcRuM^/<5/?J^fy y*?ik¥tf} 

35R um^JSiTJ'R u7"7^SrHmT?#-5o CI C X\ R 

umMAmm<i&mi,c£-?xmM-tz>(nzp5<-tzibi,z^ m 
m&&fig&f&&i-zmz]&iti.m\c£<5xmi<i$*>xi$< 

ftS^ttis CT^tfRu^b^SXSB^lSS-liK-^ 

[0 0 3 9] R uS^ro^^:Srlt^:^-fr.55tfe 

<0, flS*W««j«*jSfearfflv^rRu*ai«:JBfi8+5 4:# 50 
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©sj L^m^ffM&m-o^ri&Bji-rSo rem 

[0 0 4 0] Hi (c) tfflv^-CC*tS:lftW-i-<5. MM 
*{fc^W«ttl**«fcl:: J:* £ R u g|_h/ 

S i 02K±-CJ6«li-*ilJ»riia«©lti:-*-5. K»J* 
+ 1 OtI^ 3 0%O^^I43 0 CCi 

a. 7 o%«>b#k:m\ asjirojgfig® 

«j^s»c«tt), Ruiass, r u Tnw.sb&%-m,®& 

iOSRu^^^MtSitCli, 7 0% 

[0 0 4 1] fcm, ^S#il±K«Jf £15$;LT±gI3R 

[0 0 4 2] Scftfltitrodp-^^v'^-cfi, ±SBSffit>te 

±8BRumffi^figfctae*-fflv>3*fe-efc 
fig^ic matt**?* v >-?&xr ui»ii« 

T> **r'<i'*¥fte.<o£it$:nffli-ZZb&X'%Zo - 

con#ii, sWfigs^ Bjtg/i j;Rgjas«ia 1 1 (c) -c-o 

&it5ffl£4 5 0t:SriB*.ncVi tdSM*LVN 0 ctueui 
#r*-5„ ±fSraSSrfl?«:-f-S t 5Uio©*Sa« Ell 

1 ( c ) -ciftBjiufc, i&uxmm<D$}g;frm*:-rz>$im 

Jt^T J: *)1&®.XRum&Ml$.-tZ>Z.t&X- 

\,\ zn&.T<r>umx'i-i. mm^~VMk&viffl&<n 
[0043] mm-, it^n.m^m^m^fd.^mz 

Bli-•5SlJ^^-o^^•cj^g•^•5 <> Ell l Kitstt 
±otMt5. BI^AaAd. tW©inH»*r«fe, fi^ 



1 » • 1 . 
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U ^jtftO^jE^te 1 0 T o r r <b^t§Si£ 
9 , 0 . 1 T o r r KTl?ttBl**i***»J*-J- 

[0 0 4 4] L^U ^T4x04&^-Ct, iBSft®ric* 

t i Nftif©rtIB6JhJii:, 5/j3y|ft«i, R 

to&fcv*. flQx-T, I^goMftftifijIi, 0111: 
*-T«lSli:-Si-*o ^Wttl-^TKlSPtLT 

[0 0 4 5] 

i&w<Dmm<Dxm] <nmmi >mmmi *iai-ctft 

[0046] £i\ Ru ^bi5^7 ^ 1 &TJ*S i 02 
^b46/7^1f«i2±i:, ig4 0 0 nmO 

5 i 02frbteZ>*c1''< ; Z/*&mf l $1&&9&3 >y 
y^tB»i:t5^7X-7CVD»l:iot«aL 
/Co Ifcl^T, ^i?5 0 nmCOT i NjttJ&>kft 5/$KE&lt 

TiNl^y^^ftlt «S9 9, 9 9%(DTi^ 

kW x A r/N2SK*lt;ttl/7 N H^lilmTo r r 

x+hz> 0 tot, iift](7)7thyy^77>f-siao 

[0 0 4 7] us**Hfc:fc«, ««BSJhK4S:^ 40 

<h U^r^^>^MMii3^7 P 7^1^I 
^-CK^^x^f-y^aoTiOILfc (Ell 
(a) ) 0 ^<Djj&:\z£ 9. Ta5m^ORuJ^Sr*«^ 

^^^°^^«JiPflJ(6»WwJ!rax?g«tt. BBP«fU^«nffi 
/^^HtflJffltSo lf30nm^Ru^ 

6 ft 5 T^li 5 £{b¥M«rtBj£ftSrK J: o r *6» b 

fc 0 R uTS&®^<£>*ga£:#te> ®^R U (E tCp) 50 
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2[R u (C2H5C5H4)2 : fc**(^^/Uv'^ n'O'* i/^ 

y^siaotMi, mmumte2 3 o 

JE^teO. 5To r rT*£>5 0 JS3|Bf(0^»S:{Eiti- 
£/c#)[C x !1 r#^"Tfc6 A r 1 

c (7) ^# T X \%J\o*r = * a BPS a <E> T C 5 

fctf>, (Ell (b) ) i^tJ:5{^ Mn£|50j£® (R 
uH^^^ll^S i 02^b*5^7^«B5JiPJl 

ttRujst^Jta-rsds, ^-r^^^»jBw»e»8to±ffi 

(T i NK^&ft&AM»»ihK4±) i:ilRulttt*a 

[0 0 4 8] fc«U T i NJBli»tttrfc5tfe, * 

TV^V\, ^CT% T»««ORixB!ISr*t««fc, 1Mb 
JM&HSrfTofc. TiNflRuin»fbft4*iftx 
*^*-(D|ft»«ds*:tv^fc«), RulK*IMfc£*-ri;: 

5c Rffcttfctt* il^lttMOOt, io#lBo*fc 

tomb-*-***. Rum<Dmm\*. mt£frz>*><»<o, s< 

/u* i*R u&JRMfl) 5 o *HW*» 
lb* fiKBtBSitaoT i Nglte, Mttffe^t5o c 

*ic#d»8a*#j*-c#« (Hi (c) ) o 

[0 0 4 9] ^CDtg, BST»6/^SftWl*6 

oT«Ifti£® Lfc (HI (d) ) . B ST^^it^f* 
tt, B ag»t UB a (DPM)2[B a ((CH3)3CC 
OCH2COC (CH3)3}3 : '< V ^v?^P^f;M * 

S r fW>fflrk ITS r (D PM)2[ S r {(CH3)3CC 
OCH2COC (CH3)3}3 :^Fn yf >)A^tV<P^ 
^ T i m&k ITT i (OC3H7)4 ( h ]) V 

^r^Dr^atAr 

4 0 Or, JE^lteO. 5Tor rtfc^o BSTgii 
^IH, B STl^SftMI^^Sfcfel^lSrff 
o/c Q JR*aa*W=f*, »*ft«E + -C6 0 Ot:. 3 0S?P«1 
Tfe^o B ST^(D^^a^tCitaLfc±g|5m@ORu 
O^S^#fi. mn<DRu(B t Cp)2[Ru(C2H5C5 
H4)2 : f^(xf-;l/C/^ oKy^^x^)/U7^^] 

y ITA r ^^^^^y 

CctotMt, *««a«l42 3 0t, E^ttO. 5T 
orr-C^5o fztzL,^ * * V T il * "Cfc 5 A r td*f L 
Tl 0%<OO2^f^S:«KS<Dii:Htrt?R uJHsf^^^ 
-d:/c 0 Ru02i(«^f, Ru&JRHt*s«l 



[0 0 5 0] coSlffim fcffl^fttf, T^mM(OK\x 
[0 0 5 1 ] figJKBSihS^^fi, JilEOT i NfflttcR 
W, Ta, P b^^cO^JR^ixibO^^"C^^^(0 

[0 0 5 2] $fc, ffc¥»*fflj8ftffiO«*»tt, ±|2co 
R u (E t C p)2[R u (C2H5C5H4)2 : fcf* (zc^vH/ 
^n^O^v^ai^/Uj/U^n^Al^iab-f, Ru(Cp) 
2[R u (C5H5)2 : fcT*^* p <0 ? i?z^~;l>) ;^r^ 
•>A]^R u (Me C p)2[R u (CH3C5H4)2 : tf^(^ 
fvUv^ v<>>? i/n-su)^ — *? A]^R u (D PM) £0 
3[Ru((CH3)3CCOCH2COC(CH3)3}3 : ;U-r~ 

[0 0 5 3] T»Ru««©*»jfefN4. ±IE(^t^tC 

1 T o r r ^rlit^o 1 0 T o r r Srfix.*V^ id* 
Mtfc5„ MiaSli, 2 0 0t^iT3 0 0t$: 

ttsjfeff^ 5 ot^f) i o ox:mt^M^>y h-tzti 

tf>, fl5riciB3f4 2 5 0tl:@iT4 0 0 c C^r^^L^V>C 
0. 0 1%^iT^o7 0%^ 
[0 0 5 4] <Hlf6«|2>|llfi«2S:|g2T-RWt-S. 

^ttfi, xikMi irnflt^. $LWkV5±m*m^^xj\'T^ 40 

[0 0 5 5] *1\ Ru^Pj/^^^lMS i 02 
^^^5'7 P 7^a@ra^^2Ji^. Il4 0 0 nm(^ 
S i 02^P)4§^t^v'^SirfllfiSK3^yV7 

7t Q »1^T, KJ?5 0 nm<OT i NK^P>*S^RB6ih 

T i Nm<D *$^9 9. 9 9%<DT i ^ 50 
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-^yb^m^\ S«il.«f4 5 0 0*0. AM^Jfil 2 
kW. A r/N2«Sltf4l/7, J£*Jf4l mT o r r 

fy^iotlOILfc (B2 (a) ) o ^*fttc 
±9, T«fB««ORuKS:*aS*fc<<cv^ffi«. +4 

AHKJhK«:»A-e««. 4*5* ^-Y^'^^»JinW6» 

P 35 (£>j£® LT?lJffli-So * 
Kff 3 0 nm<ORu^e>Ji5T»«ffi5Sr{fc;^W 

tt> IS^Ru (E t C p)2[Ru (C2H5C5H4)2 : fc* 

y r#;*<b l-ca r &m^z>mft'<7}) y^sciot 

**&L, *ata*tt2 3 0^, EE^ttO. 5TorrT* 

5 A r iC*t LT 1 %OSS002^ &&m&<DW.miX* 
Rug^til^Jtto 4*3, Ru02l(j:M$tl 

RiSaoTifi31Wttd$fei: Sfc«>, (02 (b) ) 

i 02*^45^7 ^«BJimffttKlt2±) £ffl« (^^ 

3 J:) mr±RuBt**«-#-6^ ^ 
ir^V*»JlllBlftlMt©±ffi (T i N»b^5M 
JhM4±) ^ttRul««:*aL4v\ 

[0 0 5 6]fc«?U T i NKlif ltt-e*Sfc*> * 

X^t^\ ZZX\ TSIiORul^itl:, Ti 
NfeKlto T. i NJg|f4C 1 2tfX{Z£oXmn& 

3*, RuJB£f4C 1 2^^{c»i-SSJSttd5ffl*rWtc(Sv^ 

(c) ) o BST»P)45S«i*6t 

Tm&±fMSLfc (B2 (d) ) o BST^i9*tt 
(4, BaSS^UBa(DPM)2[Ba{(CH3)3CC 
OCH2COC(CH3)3)3 : y £ ^ fcV< p ^ $ 
>] s S r mnt UTS r (DPM)2[S r {(CH3)3CC 
OCH2COC (CH3)3}3 : * h P ^^^A^t^^P-f 

T i ®^<b ITT i (OC3H7)4 ( h V 4 V 
^a^VKf^ = !>A) Sr. ^r-Y y T if* t IT A r 

&m^z>Wift'<7)) y^siaoTft&u «aeasf4 

3 5 0^. JE^t40, 5 T o r r T^5 0 B S T^it« 



t 
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JESfi^fefftt, J^^CO Ru (E t C p)2[R u (C2H5C5H 
4)2: tr* (xf;l/V^ n # v>m - /!✓) - r> A] 

y T13*b LtA r £r fflv>3 y >^j£ 

laoTft^U ltMSli2 3 0 < C, j£*ttO. 5T 

*fc. Ru02«i»J*S;M\ Ru 

[oo57] Ams±Hotr»». ±bot i NKicn 

v^) W»-e*>ixtfJ;<, #Jx.tf, Ti, 
W, Ta, Pb4ifO*M^**b&0*fl2»"Ct>m*© 

[0 0 5 8] {b^WftffififcftffiOWfSfW:, ±E<0 

Ru(EtCp)2[Ru (C2H5C5H4)2 : tr* fct^VUf 
^n^>^^3i-^)/Ux=l>^]^ffibi', Ru(Cp) 
2[R u (C5H5)2 : t'^ (V^ n ^ =. /U) /l/f ^ 
•>A]^R u(MeCp)2[Ru (CH3C5H4)2 : 
"f-JUi/f v<ls9i?3Lzz.jV)j\s7'~ tyJ±]*?R u(DPM) 
3[Ru {(CH3)3CCOCH2COC(CH3)3}3 : ;l/r^ 30 

[0 0 5 9] T«Ru«S©«a*ttli, ±IE^t>^^ 
R&1\ S i 02R±lcttBI*s»*StbS*s*«WJh« 

1 T o r r SrSx."C^o 1 0 T o r r SriBx.*V^ t ^ 
MT'fc^o »*a*tt, 2 0 Ot^git 3 0 O^CS: 40 

ftS4#iS5 1 0 0tilMj^V7 ht^fc . 

JgfiKta«fi2 5 0t$:I^T4 0 0 f CSri@;tfcl^w 

0. 0 1°/o^ix.t^o7 0%^gi 

[0 0 6 0] <H*£#|3 >HJ60j3*H3-etftW-f-£>o 

9U fii(OTa^7^^il?:Mt^Igt'fc 50 
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5o 

[0 0 6 1 ] £1\ Ru^kfcSX^l&tfS i 02 

S i 02^e>&S^r^^^^«fBJiW*6»K3Sr, / > 
7 >- # * & m& t -t Z 7 9 X C V D & t c «t o T *£ ffl L 
fc 0 JffiV^T, M/5 5 0 nmOT i NK^&ft&ARKJl: 
R4SDCS^tt^'jx^ y ^^Sl:J:oT««lfc. 
TiNl^)^^7^^ft{^ j*g9 9. 9 9%C0Ti^ 

kW, A r /N2Stt*JfcJ*l/7, JE^tel mT o r r 

r-fcSo t^a, m$$<D7* v y y y??^ — siao 

[0 0 6 2] W:, i/^hiM, riSWB&jt!R4S:^ 
£ UT^Y^°v^^Sl5SPfl«6^K3 SrX^^l^SE 
^T*K9>r^.s/^^^jStCj:o"C*DXL^ (0 3 

(a) ) . ztDjjmzxv, T&mm<DRumzmm£ 

*fc<ftV^««, -r<Cto*>^r^r^^^»B«Pfl»6»K3 0 

Mffi&m*. I^Ru(EtCp)2[Ru(C2H5C5H 
4)2 : (x-^JVi/? p^y^^x^y^/Ur^^A] 
Sr. ^rt y 7^ i: LTA r ^V^«ft/^y 
laotMU «Slft«2 3 0t;, ffi^ttO. 5T 

3 A r tC^j-LT 1 %OM^02^Mi 
coiEfiuT-R uJK»i:»'&**fc. Ru02gli» 

(b) ) fc*-T.fc5fc* BBPgp^JS® (Rud^ftST' 
7^UiS i 02^b*S^7y8BJilBi»*Bl2±) 

m-rz>AK *+'<isf»mmi&i*m<0±.m (t i nk^ 

?>**j«BIBSifcW4±) C[tRuIliiSL4^f:i(), 

iot¥fifcu-ctJ:v\ *<om&. &m&5±m<nT i 

*DtRjt«l4i:«[Kllftl»«3«r»*-rttfi. cfb^O 
TSB/i'fxj'iHBffi^^ts (0 3 (c) ) o 

tSJS<rit*>\z:* *WSSJhK4 i:»IBJIft»Bt3S:Bft*-rs 
r/u^^*T% 7 0 0t, i &m<n?&toi&&?To1Zo JRi 



[0 0 6 3] t©8, BSTK^b46iWt««t*6 

oti«aif: (B3 (d) ) o BSTR©*9ft# 
tt v B aJWMt LTB a (D PM)2[B a {(CH3)3CC 
OCH2COC(CH3)3}3 : /< y J\is \f/< n >f /U 7* * 

S rgfi^: LTS r (DPM)2[S r ((CH3)3CC 
OCH2COC (CH3)3}3 : * h n yf9Aye/<P>f 
T i IRWi LTT i (OC3H7)4 ( h y V 

4 0 0t JE^ttO. 5To r r-CfcSo BSTBWia 

ofc 0 JRj&a*«=tt. tt*««Ef 0 Ot, 3 o&m 
■CfcS. B S TlOi^litCitiLtlgUticDR u 
Ojfcg&ttra:, I^(7)Ru(EtCp)2[Ru(C2H5C5 
H4)2 : hf^ (m^/U^ ci'O'^ i^xn/U)/^ £A] 
V TJf*h ItA r «: ffli^ a y ^ffi 
tCJ:oT«ieU, *«tftfttt2 3 Ot, ffi^ttO. 5T 

tl 0%O02^^^^:^OB:BUT-RuJS5fsf<J:^^ 

[0 0 6 4] ;i<£>3lJ£#J3 ^fflv^tf, dbMOT^T 1 

[0 0 6 5] fiKRBSihlR^WJBftt, ±IBOT i NJg£i::P£ 

(«»«ds*:#v^«-fl.-c&tttfJ:<, Ti, 
w, Ta, Pb/jl^l^tl^ltttt^ 
fettle Kfls«R«#Ro*mtt\ _hfe<£>^* 

[0 0 6 6] *fc, {b^M«tt/««ft<D«»H\ JifEO 
Ru(EtCp)2[Ru (C2H5C5H4)2 : fcf* (xf;Uv/ 
^ n-O-^ v?^-yu)/Ux^^^]^Pl^>-f , Ru(Cp) 
2[R u (C5H5)2 : n-<>^ - ,U) 

^]^Ru(MeCp)2[Ru(CH3C5H4)2: 40 

fyP^ U-O^ - A]J^ R u ( D p M ) 

3[R u f(CH3)3CCOCH2COC(CH3)3)3 : 

[0 0 6 7] T»RutSMi*tttt, JilHOtOtC 
Hfe1\ S i 02i±Cfii^«$n5^MM 
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1 T o r r £r@x.T7^o 1 0 T o r r $:@xftV>* fc jftS 

*l5*##5 0t^6 1 0 o c CS5i&ffli^v':7 h-r^fc 
«>s MMi2 5 0t^T4 0 0t^gx.^V^ 

ffi-^i-SSflRtt. 0. 0 1%^T^o7 0%m 

[0 0 6 8] <^J6«ij4>lllfefiaj4S:Bl4-eRM-t-So 

[0 0 6 9] If, Si02^P)45^7^«l«Btt8 
I2±l:, If 5 0 nm©T i NR^e>4dARKJh|| 

W\ A r/N2«ft*ltfil/7, E^filmTo r rT* 
£>£o ^C0m> m&<D7* b y V ^77^- jfetCctoT 
^FMU ^tb$r^^^ 4: LT/£J3ISI»lLJBl4 £ 

io^DXLto j*M&Jk»4 0inx»ttra\ M 

[0 0 7 0] H»*«, i£S£Klk)g|4 

iciot^DiL/c (0 4 (a) ) o :^siai 
Ta5iffioRui$r«i$^:<^vm -r^^ 

fit, g^Ru (E t Cp)2[Ru (C2H5C5H4)2 : bf 

VTtfxb ITA r * JHv^ y ^Vm^XoX 
2 3 0*0, JE^teO. 5Torrt' 

^> A r C»LT 1 %OffiSO02^^^r^cR^^B:HijX* 

»*aoT*i«tt35 s 4i:5fcft, (04 (b) ) \c7fk 

tJ;5^ HnSojEi^tlBKftRultfinitS 
**, :/?^«MimiftfUR0>±SG (T i NK^&ftSttR 

[0 0 7 1 ] T i NiRttaimf4-e*>-6^:«), ^ 
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Rum^mit^it-r i Nm^^mti^x^mit^ 
i£z>zt&fjmx'hz> 0 M&ma*. mm%L%t*x4 o 
ot, i oftm<Dm&m*ftz-\i, t i N^fi, 

£frtc^~VJ±77?i)m$LX%Z> (Ml (c) ) 0 
[0 0 7 2] ^^1, S i 02frbteZ>*f<is*nm JO 

ffl&mm3t. jvT^v^frhtezyT^mm i o b 

MM 7 frMf&Ltz (H4 (d) ) . 

[0073] zcommmi zm^^ti&, m^^\zx^ 

[0 0 7 4] ^MKih^O^fi, _bfS^T i NglKPS 

V*) *t»-cfcntf«t<, 08*. tf* Ti, 
W, Ta, P bt£¥<D&m^thb<D^kV9-?hm&<D 

[0 0 7 5] {b^MtS^SfeO^fi, ±|B(7) 

Ru(EtCp)2[Ru (C2H5C5H4)2 : (oi^/Uv' 
^ v?zn-yU)/U^^r^A]^PS^Ts Ru(Cp) 

2[R u (C5H5)2 : tfX (->^ n ^ >^ v^^/U) /L^ ^ 
^A]^Ru.(MeCp)2[Ru(CH3C5H4)2: If * (t< ^ 

p^V* S^n^yl^/l^n^ A]-^R u (D PM) 
3[R u f(CH3)3CCOCH2COC(CH3)3)3 : /U^r =- 

[0 0 7 6] Ru/7^«a^tt, -blBO^OtcPS 
bi\ S i 02^±^fiJK^^$tiSd5^BBBSihJK± 

T o r r Srj@X."C^O 1 0 T o r r MtftV^iM 
»-C*>3. TgfiKiafffcfc. 2 0 0WSXT3 0 0WS 
i4i^t^8t?fc5„ f:f:U R ugi|sf^x-r;u 

5*fl=*S5 0 9 Cfrb 1 0 or^MffiiJ^i/^ h 
J&fg.m.m&2 5 0t^git4 0 0*C&jB;Lfcv^i:as 

■TSifttRtt. 0. 0 1%*ItT^o7 0%S:g^ 

[0 0 7 7] <*J6«5>*lfi«5S:H5-eiftWi-S. 50 
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[00 7 81 if, S i 02^e>*-5 7 p 9^WSMI6» 
^2±lC N ^ff5 0 n mCQT i N»J&» b ft 5J$RRltBS 
4tDCKi6tt^/<yi'!l ^^«fe*C J: o"C*8l Lfc. T 

i NdO^^y^*^ iPES9 9. 9 9%<£>T i 
y-xhSrfflv\ S^^SfiSOOt:, AMAtti2k 
W\ A r/N2aE*Jtr4 1 /7, JE^telmTo r r 

B4 Sr>^7^Sfl$JiPJ]i|i6j»R2w*ffi*T* K^^y^ 
&l3^K7^x y fy^sicj:otioilfc (0 5 

(a) ) o 

[0 0 7 9] Z(D^mz^ 9, T»««<£>RuffiS:i£«l 

5^»Jiiwftiw»oJipx»*r*, mnmmwffiM\zt£ 

SJzpt-U lP^!:/7^tUfiJffl«o t^)f, 

Lfc 0 RuT«B«ffi^*ta*#tt, I^Ru(EtC 
p)2[Ru (C2H5C5H4)2 : fcT;* (jl^A-v^ p^V^ 

0^. JEE^JfiO. 5To r rf*)S. BlW<0##«:ffiiI 

-r^fc^^, y r^tffcs a r i:» it i 
m<D02tfx&i&mm<o\M:mx~R umntm&£&it 0 

ft*5, Ru02Ktt«fi8StL-f, RuftMttfJftff-*- 

CSfcfc, (0 5 (b) ) fc»-f-±5tt:, Mn&<n&fc 
±® (T i NK^&««AHB»JklR4±) ^ttRuBttt 

[0 0 8 0] T i N 5 fc», ^ 

y?*mmm^ t i NK^tfcc t i nkwcc i 

2^f^ ^ J; o T«5StEEOBi V ^ S tl 5 

fexj/fy/StiS^ RuB(4C12^i:itt6S 

RuJK^LTT i Nm<Ofr&f»3z+Z>Z.t&-*im 

(H5 (c) ) .' 
[00 8 1 ] ^^t, S i 02frhf£Z>*^'<^?Um 



1 



m&»m3ks /u-r = !>A^e>ft5T«B«8ii 0 k, B 
ST«a>fefc5ttfcttR«»6 fcRu«a>fefc*. _LSi$ 
«ffi7*JgfiKL^ (H5 (d) ) . 
[0 0 8 2] C 0)111600 5 &m\ftft ffitf>i&^K«}:o 

[0083] rtKRjhRatttttt. ±ieoT i nircr 
0ft*Mt**:fc#v0 W»T»*>*ttfJ;<, Ti, 

W, Ta, Pbft^«>4«-^-t*tb©ttft»t?t>BI«l© 

[0 0 8 4] Sfc, {k^Wft*B*Sfe^lg[»tt, -hfeo 
R u (E t C p )2[R u (C2H5C5H4)2 : tf^ (^^^i/ 
^ p^>^yx^)/i,f=!?A]l:|fie)f, R u (C p) 
2[R u (C5H5)2 : n -O-^ >/x^;U);Ur^ 

•)A] J ?Ru(MeCp)2tRu(CH3C5H4)2: tf>^(^ £0 
f^V^ n^O^i/zc^/l^) /l/fx«)A]^R u (D PM) 
3[Ru {(CH3)3CCOCH2COC(CH3)3)3 : /Ux^ 

[0 0 8 5] Ru>^7^0*Sa*{4=tt, ±lE<Dfctf>fc:|» 

S i 02«±lJ:tt«ds»«S*b5^*BIBSJl:8t± 
T o r r £ri@X.T7^o 1 0 T o r r 

lT'fc^) 0 MfM^s 2 0 0t^t3 0 0t^g 

6ft«=*S5 Ot^f) 1 0 h-TSfc*^ 
^&ft»2 5 0t?riit4 0 0X:$:mz.te\'^b& 

t5»tl±, 0. 0 1%^T^o7 0%Srg^ 

[0 0 8 6] <*lkffi|6>ft)kM6«rH6rRini-«. 40 

[0 0 8 7] *i\ Ru^b45^7^lMS i 02 
^?>45/7^IFfl»gK2±l:, ^ff4 0 0 nmO 

s i o2frht£z>*-rs<^?nmm&&.Wkz 
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* hBfc*«, JBIJP2 5 nmtSSO^^y^ V >-^ftlCj; 
^TSRulil 1 ^it^Lfdo RuR^^y^ft 
It «S9 9. 9 9%©Ru^-yyh&fflV\ Sfig 
Ste3 0 0t, AStS^lil kW, ffi^tt 1 mT o r r 

*^^pltjs< kmn&<DW&kmm*mmm< a 

fi8StbTV^RuKS:l»*U^: (0 6 (b) ) 0 Z.<D^5 
«fcK:J:0, ft¥»*«*fi«fel-J:oTRu8IS:S«>a* 

WS(:i:otRu)8»it5^^ 

S&»#*>3 0 {k^W*«WW*ft^J:*Ru«^l» 

2Sr«ait 0 RuT«B««^*«*fl=tt:, S^Ru 
(EtCp)2[Ru (C2H5C5H4) : \f is 9 n 

r Srfflv^^ttfle^y y y^»i:<tot««u *MMUE 

%oaSft(7>02^f^^figflg^<DSt&-CR ulfitfi^S 
^rfc 0 «*3, Ru028fj:M$nf, Ru^M^ 

#££afc», (16 (c) ) fc*-j-J;5K:, BBngflcQ 
JKffi fc ffi'l ffi fc R u jt«i" 5 ^ , ^t^>^ ffi jf pfl 

iei»«^±a5J-w:Ru«tt*au*v^fe«>. Jimi&iMi 

LTfc«fcv\, *:<nm&s m^VtcS i-3N4»£r«LT*3 
^ + ^^^»JilB»l»«3Srl»*i-5«r^. TB/^fx 

[0 0 8 8] ^rcDm. BSTR^P>ft5Kfk«l«t»6 
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otIW«Lfc me (d) ) o BST«|c0i«**fl= 
te, B af^i LtB a (DPM)2[B a ((CH3)3CC 
OCH2COC (CH3)3}3 : V ^^t°^D^;M 9 

S r f^nt ITS r (DPM)2[S r ((CH3)3CC 
OCH2COC (CH3)3}3 :^Fd >-^- r> A ^ tV< o 4 
T ifffittT i.(OC3H7)4 (hy^V 

4 1 OOt, ffi^ttO. 5To r rtfcSo BSTg« 

IBt?*>4. BSTffll<OfR«! ! a«^*taLfe±»«fii^R 
u©J***tttt, BPRu (E t C p)2[R u (C2H5 
C5H4)2 : feT* (^^V^v^ n ^jtn/u) /uf n # 
^]£r, y ,1: It A r ^ffl^SIft^y ^ 

Affile ± otWl, «aSIIi2 3 0 t C, JE^ttO. 

5 T o r r T*fc£ 0 tf:L, 3r-y y 7^tfc5Ar d 
ttLTl 0%O02^^SrfiKKS(0ieBtrTRulR3|Sfi:iS 

[0 0 8 9] r^**«6*ffiV\TL«, tfbSIOTSM'^ 
[0 0 9 0] Eftfc«ViS#R<Ottfttt« ±fE(D^* 

^y*^hoyf!>^i:Rf)f, f^P^Wtikyo, *f- 
[0091] fb^W«ffifiRftffi<ojR»tt % _hiao 

Ru(EtCp)2[Ru (C2H5C5H4)2 : fc'J* (o^/Uv' 
^ n^^^>?3in/u)/w-rr=.i>^]^Rge>i'> Ru(Cp) 
2[R u (C5H5)2 : t*^(i/^ Q'O'* i/^-)V)jVr^ 
?i»]^R u(MeCp)2[Ru (CH3C5H4)2 : If* 
f/^>^ n^v^i/m-yu)^^- t>^]J^R u (D PM) 
3[Ru{(CH3)3CCOCH2COC(CH3)3}3 : 

[0092] TSu^^^Amfiio±sa^#i^ ±iao 

t)(Ol:H5)f, RuK±fcttll!t*s»j«a?tba3PS i 02 

1 T o r r ^S^LT^o 1 0 T o r r *jg;fcfc^w <!r ^ 
fCWC**. SAflftlt. 150USiT3 00t:^ 
ffijiftv^taSi&B-Cfcao f:f:U R u DFJfsf Sr^-^r 

ft5*f**s 5 O'C/^b l 0 OtiSMj^'V? h-T^/c 
ft, ?^^Sfi2 0 0Ufi^iT4 0 OtSrfitiV^ 
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a-fr-ra»*tt, o. oi%^t^o7o%^ 
[0093] <nmm7>mm&i7&i®7x*mw-fZo 

[0094] Sf, S i02^P ) ft-57 P 7^aJlHi8! 
LT^5^»Jimil6»Bt2*: K^x^y^Siao 

yy^iSTSURutffil iSrtatfco RuBiO 

lmTo r rtfc^o v * SttSiSStt^^S fc 

ft, BSPgBOftWi:Bfffi^KJ?^»<4 , 9, 17 (a) 

[0 0 9 5] ftfc, {fc^W««WW«ffitCj:oT, ^7 

Ifc (B7 (b) ) o -^ffiia^ ffc¥M«ftj*ft 
SiaoTRuRSrl^fcvm ttot^^ 

. #5 0 ft^WittfiWIftiaotRuKS:^ 

&**>m^ ynmfflt&mmcDigtmmzs i3N4& 

«%5^S:ESCfcfttcvy 3^»ftBt«r««>aAy-e*5< 
Run©***!:, {k*«j««*«i*^«ts. fr^-V 

at^^i 4%mm^tio Ru^7^«ffi*mt n 

^Ru (E t Cp)2[Ru (C2H5C5H4) : fcf* (m^- 

«a^Stt2 0 0t, ffi^ttO. 5TorrtJ)5cg 
^<o#»£ffiiti-5fcftK:, ^rt yr^t'&^Ar I; 

tm&ZlttZo 4*3, Ru02JK«^$tt-f, Ru^ 

«l«tt^4i:5fcft, (B7 (b) ) td^-TJ:5t-. 
§HPffi^J£ffitft(lffiJcttRuJBl3&sJtai-63i^ r^^as 

■m»»«o±B^ttRui«tt*aib*v^ft % mm& 

5^ ^^y7^®tt¥W«MiftCJ:oT¥S 



[0 0 9 6] f<^i, S i02d»e)ftS^t^^»S 
WJ*6»«3i. /Ux~£^a>£fcSTS5@ISi 0 B 
STKA»fefta»fk»BI«*6 tRug^4S e _hgp 
«S7«r*jfiLfc (H7 (d) ) 0 

[0 0 9 7] w^HjS6W7S:fflV>tttf, S^iA^lCio 

[0 0 9 8] ■fc*R*»K0#tttt, ±1E<^* ^» 

[0 0 9 9] Sfc, _biacD 

R u (E t C p)2[R u (C2H5C5H4)2 : fcf;*(ji^vU$/ 
^ p^>^^^/U)yWX^^A]^PS^-f , Ru(Cp) 
2[Ru(C5H5)2 : fcfJX (v^ n-^* 
^A]^Ru(MeCp)2[Ru(CH3C5H4)2 : tf* (p< 
^VU^* £A]-^R u (D PM) 

3[Ru((CH3)3CCOCH2COC(CH3)3)3 : 

[oioo] r uT'^wmmikftte, ±.m<vh<nizm 

S *tft v ^ T «6 »«tt "C*a £ fir fi> 

±IBoS&*^^tt-5 0 JBE^ttO. lTo 

r r £@x.T;6>o 1 0 T o r r ^gx.*^: k&&W~? 
*>*. »rt«*f4, lSOtSfjgitSOOtSrfix.* 

fr^s ox:^e> i o o < cmi^^7 h-rs*:£>, ^ 
«affi«2 o ox:^m^x4 o otsrstftv^ 

0. 0 1%^^o7 0%^^:i: 
[0 10 1] <j!16«8>jll6«8«:H8-C|ft9B-t-*o 

So 

[0 10 2] £i\ Ru^b*57 P 7^lRU { S i 02 
^P>ft-6^7^SBJiPfllfi»K2±(^ gf4 0 0 nmW 
S i 02*>bft6^^^^^»JiPfll6»K3 >7 

fee -t<o». S»07thyy^7^-ffi|: < totu 
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i\ Ru^f)/^7 P 7^lMSi02^b/^77^ 
»JiWit6aiK2±«C, RS4 0 0 nm(OSiO2^&i 

t5/7X-7CVDSl:J;otifatt 0 *<0«, Ji£a 

^rtu$r-e^^ i LT^ir^^^»JlPfl*fi»lK3*^7^ 

te^cSfe^ x s sg-^rgM^ ~ ^Aii i 5 &±mz 

*«Lfc(H8 (a)), RuTftfWMWtttt, 
Jfj^SfOR u (E t C p)2[R u (C2H5C5H4)2 : \f X 

7HTA r SrflH^SEfle^y y^SCiot»» 
U *£«agte2 3 Ot, E^liO. 5 T o r r 

A r cstt i %^S*oo2^^^K^ittmr^R 

uJB^ ^jb\ Ru02»iM$nf, 

Ot, ^^/^ 0 V/^g^5gP^^^3O-h®{C^$tbTV^ 

5RuRS:lft4tfc (118 (b) ) 0 ^(03>m~£ 9 , 

±otRuItRi*tSBi:, *ir^'>^«fllW»6»K 
f7)^ffig|5{CS i 3N4fciT£>;* h ^^-^LTfc< C 

WxLtf, r/^^v#fflm^-c% 700U i^PbI 

40 u(E t C p)2[R u (C2H5C5H4)2 : t^(xf/^>^ 
£tt2 0 Ot^ JE^fiO. 5 T o r r T*fcS 0 

[0103] mn<Dftffi&fem-tztz!b\z. *^vtx 

lEMT'Ru^^im^^^/Co ^^3, Ru02l(j:M 

i>ABP«a©T*3i«ttd s *i:s^«>, (as (c) ) 

\Z7jk-TX o BBP»^JSffii:ffllB5^ttRuK^±ia-r 
5^ Sd^ ^^^^^»JBWIftl»Blo±ffi^ttRullllf4«a 
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LtzS i 3N4M^r^LT*5tttf^co^ h :y^°— <h ft 
60 ^=*AR*S«>i£^*:SL **'<f**B/lfiSMfi 
*R3*lfc±i-*ui, diSoTSFB^x^^ASSi^^ 

[0104] BSTRa>&ft*»{b«R«ft:6 

oxm&itaiLfc cms (d) ) 0 bstr<d4£«*«:' 

\ts B aMHTB a (DPM)2[B a {(CH3)3CC 
OCH2COC(CH3)3}3 : s< V $ 4 >V * $ 

S r JWMt It S r (D PM)2[S r {(CH3)3C C 
OCH2COC(CH3)3}3 : * }> P ^ 0 A *J fcV* n >f £0 
/U* T i JBHSfi LTT i (OC3H7)4 ( h ]) -f V 

3 5 0t, ffi^teO. 5 T o r r T-fe6 0 B S Tl«9 

ofd 0 e 0 ox:, i#ra-c 

J***fl=tt, Jjp!£f<£>R u (E t C p)2[R u (C2H5C5H 
4)2 : fcf^^^vUv-;? p^O-^i/zE.^^)/u^nr> A] 

^rt !1 7^ ^ ITA r ^fflV^W^y V^fe 30 
fc±oT««U 2 3 01:, EE^ttO. 5T 

orr"C£>6 0 fcfcU ^tliT^tfcSAr 
X 1 0%O02^f^4:^M^iaS5T*Ru^i:il^S 
■Srfco ft*3, Rtt, RflsS*Li\ Ru^SRdSita-T 
5o 

[0 10 5] :oHfii8$:ffll/>n(l aS^T^M"^ 

[0106] mtmnmtem<DWPcte. ±m<o^^ >>m 

^S^hnyf^, f^yji^aySft, tr*^ 40 

[0 10 7] {k^tt««fi8««fe^JK»tt, ±flBeo 

Ru(EtCp)2[Ru (C2H5C5H4)2 : If* (^/Uis 
? - r>jU]{-^^-f, Ru(Cp) 

2[R u (C5H5)2 : fcfJXCv"^ w<ls? *?^z=./V)/U7~ 
!>A]^Ru(MeCp)2[Ru(CH3C5H4)2: tT * 
^/Isis? a^i/? ;l/r ^ r> A ] R u (D PM) 

3[Ru{(CH3)3CCOCH2COC(CH3)3)3 : 50 
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[0 10 8] W-OTtt^^^AWS^JtttifeftWt, 

f*0 . 1 T o r r £^x.T7^0 1 0 T o r r £r@x.ftl^ 
^<1:^MT^§ 0 MMli, 15 0WS^X3 0 

i>mbtiz>giW&5 ox:frb 1 0 otmrnm^zs? h-r 

^^jg^-r^K***. 0. oi%^g^t^o7 0%S: 
[0 10 9] <*Hi«9>SaiS«9*:H9-e»W-#-5. 

[0 110] £1% Rud^ftS^/lMS i 02 
^e»^5>^7^SPfl*6Jg:R2±(C x RS4 0 0 nmW 

s i o2frbte%*v'<t/?&mm%&mm3 >^ 

* ttS^rXv C VDftH <fc o TitSI L 

fc. ttl^T. §£ff 5 0 nm<£>T i NJK^b ft SfiKRBSlh 
K4tDCSl6tt^y#!) y^6i:J:or*aifc. 
T i N»0^^y 9 9%OTi^ 

-y^hSrfflK g«*&£f±5 0 Ot^ Aftm^fil2 
kW, A r / / N2at4itJi 1/7, JE^te 1 mT o r r 

i£Bl4£, *^^*»JillIlftl»R3©*if*-eK9-f 

»I»Rtt, BBPfflS^«R1Sl«?tcftS J: 5tcL*: 0 #c 
M N l^* Hfc*«, /£RI»lhR4S:^;** t Lt^rt 
^^^»)IIW6IM3 ^ 1 ©*B*"C K7^x y 
^>^&tCj:oTADXL/c (B9 (a) ) . rc7)^fe^ 

T»«i©Ruitiwstfc<4vm i-ft 

to*>^-Y^^*»JBIB»»R3©±ffilc, gBS^^tc 
*RB5JhR«:»*-e#a. ft*3> ^^^V^SBiiFfl*6S 
R©JDX»ttWc, BP»#*Rlli»i:ftSJ:5i:U M 

[0111] ^com. Ri¥5 0 nmWfcfftftffiSftiSfe 
la^I-OTS^rx^Igl S^at/Co Ru 

Tnmm<omm3km*, swr u (e t c p )2[r u 

(C2H5C5H4)2 : t:'^ (xf;k>^ n -<>-^ i/zn^yu) 

^yy^tticiotMU *«^Sfi2 3 0 < c, ffi 

^f!0. 5To r rtfc6 0 IS»^»S:(Eiii-S^:a?) 



(18) 
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#x&&mm<DW.wix~Rumnkm&zitiZo r 

(19 (b) ) \cfik-t±?\z^ mo&<D&m (Ru^b 

2_h) tmm (**'<i/?nmmmmm3±.) izkru 
m*mm-rz&. **'<i/?umm&mm<n±.m (t i 

f+te, «lx.tf, 7 0 0^ i 5^Pfl 

[0 112] ZMc, fk^W«ffi^«*^J:SIB-(DT» 
jgC^CDR u (E t C p )2[R u (C2H5C5H4) : tf 

MU *t«lSli2 0 0 , C, EE^ttO. 5Torr-C 

5a r k*j-l.t i%<Dmm<oo2#x&!$mm<Dmmx* 

t\ Ru4*WSitat5, w(0*«=T-Ctt^=l>A 
■PiSI«>T*»Kt!fe*4Cafc«), (B9 (c) ) K* 

loin] b sTmfrbtezmtmmmfce 

o-CHB»:*i«Ufc (B9 (d) ) . BSTK^ta^tt 
f*. Bagffi:ltBa(DPM)2[Ba((CH3)3CC 
OCH2COC (CH3)3}3 : s< V & A^t'^D /U * $ 
V], Srg^HtSr(DPM)2[Sr((CH3)3CC 
OCH2COC (CH3)3)3 : ^ hnyf F>A^tV<D^ 
/U^^>*], T i^^LTT i (OC3H7)4 ( b V << V 
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4 1 0^:, EE^ttO. 5T o r r T-£>£ e B STJffiifS 
B STK^jefifbSrffiitS^Sfctotcfft&aSrfT 

jfiS^ftfi, I^R u (E t C p)2[R u (C2H5C5H 
4)2 : t*^. (x^;Uv/^ p^^^ -^rc-/U)yU^~ r> A] 

^rt y 7^ t Lt A r «:fflv^iS#^y y ^ffi 
iaot«l, itgMfi2 3 0t, ffi^ttO. 5T 
orr-CfeSo tt*U U 7^t?&5A r 

Tl 0%OO2^^S:fiKW^(Dii:H(r-CR uH^irjS'&S 
•£*L 0 Bttt, l*{t$ixi\ Ru 

[0 114] r<7)H;&£0ij8 SrfflV^tf, CiaoTSB/UT- 

[0115] mkVomm t &m<Dtfn& > ±m<D^?>m 

[0 116] {b^««tt«ftjfe«)W»W:, -LE*> 

R u (E t C p )2[R u (C2H5C5H4)2 : t*^ (a:^vU-> 
? o^V^ S^czs/IO/Wt^^A] {;ipg<bi\ Ru(Cp) 
2[R u (C5H5)2 : tf*($^ D^y^^x^/Ur^ 
^A]^R u(MeCp)2[Ru (CH3C5H4)2 : 

n^>-^ ^:n~^),i^^r>A]^R u (D PM) 
3[Ru((CH3)3CCOCH2COC(CH3)3}3 : /Urx 

[0 117] ^-oT^fx^AlgiDJta^fj:, 
teO, 1 T o r r $:Sx.t^o 1 0 T o r r Srjg;tfcV> 

rtds^g-cfcSo ^fifcmffitt. i5 0t:^xt3 0 

Lfc»^K:ra\ R u ©I«tt 
^P,ixS*ff=^5 0^7)^ 1 0 O^iStafiiJ^v-^ h-T 
MtMgfi2 o ot:^gx.-C4 o ot^gx./^ 

*^»-&-rs»*tt, o. o i%zmz-xfr^7 o%^ 
[oils] <^m^ji o>nmmi o*mi oxmm 

[0 119] 4f, Ru^Pj/^^^lWS i 02 
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toLt 0 Ru y*2M*fi. **6,g9 9. 9 9% 

1 kW N JE^f* 1 mT o r r XhZ> Q fc«L, R u 

T*RuKSrPPS|5^S^iAtfXSSrfflV>TtJ:V\ BS 
Tj^OitS^fcte, BaM^LTBa(DPM)2[Ba 
((CH3)3CCOCH2COC(CH3)3)3 : Ay r>Av?t° 
y<D-f/U^^^] s SrgiH.TSr(DPM)2[Sr 
{(CH3)3CCOCH2COC(CH3)3}3 : * h a >-^? 
Av^^p^W T i f&'l&b ITT i (OC3H 

7)4 (FHy^p^Kf^^^A) Sr. ^rtyr 

6 0 BSTlitSil^ BSTK©tei<tfcffiiS*5 ^ 

0 0t> i»B-e*>5. 

[0 12 0] ttV>T, mm 5 nmffiS^^y^ !J^^ 
ftKJ:5 0 ±«;uf=!?A«ffil 7Sr««Lfe 0 Ru6 
tO^/N'jy^*frH, tt«9 9. 9 9%WRu^-yyh 

o (b) K*t»«i4:5. 

[0121] ^{d, {k^wftffi*fiffi(-«tSo ±a^f 

^^Atll 8£i£«Lfc 0 *t«*fl:f4, MWRu 
(EtC p)2[R u (C2H5C5H4)2 : bfJ*(:n3vW>^ n 

1^2 0 0^, 5Tor r-Cfc5o Sff^Hf 

%<Dmm(no2tf*zj&m^<DW.Mx*Rumnkm:&£ 

Ittz. 4*3. Ru02B(j:M$tlf> Ru&jK0t*'ii 
(OlE«*ct>+»*«SORuBlds»«"e#S (B10 40 

(c) ) 0 

[0122] *s<y? y y^ffiirisiaJ^r^^Al 

fa^sfe^j:6o ±SB^x-#^msi 8 
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[0123] mmmn&mvttnte. ±&<o**>& 

[0 12 4] Sfc, {fc^tt«ffitfftffi<DJW»tt. ±B© 
Ru(E t Cp)2[Ru(C2H5C5H4)2 : (:x?vu$/ 
>7 n-O-^ ^ = /l^yU^~*i0telS&i\ Ru(Cp) 
2[Ru (C5H5)2 : fcT*($/^ v<>? ^y^L-jv) ;!/r^ 
£A]^R u (Me Cp)2[R u (CH3C5H4)2 : \?*{* 
w<l/ W'^—jv) /Uy^^V J^l^R u (D PM) 
3[Ru{(CH3)3CCOCH2COC(CH3)3)3 : J^r ^ 

^^^D^f/M^y]4^ r u (D^mit&yom 

[0 12 5] {k^WStti^fifttCctS.itt^T 1 ^*?^* 

5o A^t-fi, ffi^teO . 1 T o r r Srjgx.T^o 1 
OTor r *ffi;t&^Ci:aSi&KT*S>5o »J*t&*«\ 
1 5 0tlrgiT3 5 Ot^iS ;iftV> ^ t 

R u ©l«tt^btlS*ft^ 5 0t^?) 1 

»^»*ffiJt**Sfc»^a-&i-«ift*«:, 0. 0 1 
%SriBx-T^o7 0%Srffix.*v>^^dS^ST*fc5o 
[0 12 6] <HJ£0!li l >H160«l lSriai 4tM 

[0 12 7] £i\ RuH4^7^lR(;s i 02 
^P J *57 P 7^SUirai6il2±^, IS4 0 0 nm^ 
S i 02^b*5^r^^V^«fBJiW»ft3KM3 4:^y >7 
y^S:l3Rtt5^X-7CVDS^J:oritau 

&ici:oT*nXLfc 0 JnX?K«tt, BBP«#«R1Sfl2fc: 
ft5<fc3tcU BBPfflSrTffifSffii: Lt^lffltSo 
* M»ifctg, RW2 0 nmftS^^y ? y 
5TfflRu«ill*«aifc„ RuiO^y^tt 
tt, 9 9%(DRu^-y^ 

gtt3 0 A^m^ttl kW, JE^ttl mT o r r 

^?:iiLti< tBBP»<Z>fi9ffii:WrffittBI«dS»< ft 
19, 014 (a) fc^i-«ttfcftS. 
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***htv>5Ru»i:»4Lfc (Ell 4 (b) ) o 
[0 12 8] {k*ttft«fi8«JSfelJ:J:o 

ffigHlCS i 3N4ftifO* h «r»J*Lt*3< C^:^ 

T^mH^itW^^fi, Ifi©Ru(EtCp)2[Ru 
(C2H5C5H4)2 : hf^(^^/U->^ p-^^^^jl^/u) 

^yy^SCJ;otMU *«l*f4 2 0 0 , C, £E ^ 
^IfiO. 5 T o r r tfc5 c . B^flf S:iEIt5tft 
fc, ^rt y 7^f^t**)-6 A r l:*f It 1 %©»S©02 

#x&f&m&<DW.ift^Rumntu&£itiz 0 r 

u02IBtt»«Sftf, Ru£JRK#*»1-5. rco^ 
(H!i 4 (c) ) te*i-j:5^ BHPtt<ajaES£1MSK: 
^ttRuR«*6«L<cv^ ccx% 8JRMi:J;otT 

[0 12 9K©», BSTBt^bft6»{fc«Bim*6 
iRuW»64S ±ffitt« 7 *ft*tt«*Biaft«fe^ ± o 

t«*«aLfc (B14 (d) ) . BSTi(Diti^ft 
te, B a ffint It B a (D PM)2[B a {(CH3)3CC 
OCH2COC (CH3)3}3 : '<}) V J*is t°s<u ^ ;U * ? 

S rgfit It S r (DPM)2[S r {(CH3)3CC 40 
OCH2COC (CH3)3}3 : * Fpyf!)A^t^P^ 
*>\L T i KJSfi: LtT i (OC3H7)4 ( hD >f y 

4 1 0 Ot, frJlteO . 5 T o r r tfcSo B S T^i£ 
B STj»<D^S{b*{E5gS^r-&fc«>^JRl«iaS: 
fTofc 0 J»»a*#tt, »***M6 0 0t, 2 0» 
ratfo-So BSTJKOf!ft^Sm{C*i«L^±amiSOR 
uO^g^ftJi, g^(DRu(EtCp)2[Ru(C2H5 
C5H4)2 : (Ji^vUv'* w<^? ^x^;U);l/r^ * 50 
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^tyr^HtAr^ffl^»^yy 

^(UotMU iM^2 3 0t, JE*«:0. 
5 T o r r tfe-5 0 7t/c: 3f * P TU*X'&>Z> A r id 
Mtt 1 0%<7)O2^^^fiSc^Oil:HfjtRuJS^fi:S 



[0 13 0] Z(Omifc&i 1 1 SrJBVvixfi, QDSi^T§(5/^ 
[0 13 1] ±1E<D^*>'® 

^y hn v^-^^^pg^-r , z^z^mtm, =f- 

[0 13 2] *fc, {t*W»«*ftfe<OJR»r4, ±15(75 
R u (E t C p)2[Ru (C2H5C5H4)2 : tf * (^^vWv- 
^ n^>^ v?3i^u)/i/-7 : -^^A](c:RR61* , R u (C p) 
2[R u (C5H5)2 : n^isj? ;V"r^ 

^>A]^R u (M e C p)2[R u (CH3C5H4)2 : tf * (> 
^vU->^ n^O-* i/3L-;V);VTz=-VM*?R u (D PM) 
3[R u {(CH3)3CCOCH2COC(CH3)3)3 : 

»*^-^/Hb^**a^*«btt^«o»*3fts»b 

[0 13 3] T^^^^^ASI^OitS^Wfi. ±15(7) 
tOtcPS^-f, R uBt±irf4Bt*S»*Sn*^S i 02 

1 To r r ^g^T^ol 0T o r r SrjH*ftV^i*S 

iKM-efc*. »rta«tt, i5ot^gxt3oot$: 

/Hb-&»*«E^*3R R u <0 6 

0 Ot^g^t 4 o o. < CSrjEx.*v>r. 
0. 0 l%Srjgx.t^o7 0%Sr«x. 

[0134] <mmmi 2>hjs#ji 2*01 s-cm 

NBtd«»«Sntv^*v^««^, TgPS«i<7>R uBISrii 
^5-^lciot^^^<^^Pfl^S«W*^KSrfir5X 

ss:fflv^ts*l^1t* : ?■srf^^^L^fc<ot**>^o 

[0 13 5] Si ISl 9\Z y mmk\Z£2>%*ftffi2 
0 £^^>tt^&^<fc5t£»»2 1 «r*j8U *r<D± 
Cpoly-SitWSi 2<Dffi@^6^^> K 2 2 
t2 3S:»«lfco S i 3N4d*bftS^y 7f 



> . 
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2 5±Kp o 1 y-S i iWS i 2<Dmmfrht£Z> t'y 
Mfc2 6 k 2 7SrJgfigUfc„ S i 02*^^2)7" 

5^ilSftii3 OPflii, po 1 y-S 

v?**03ft£1ftS 2 1 t i^«0TS|S®|g3 3 £r®^ 

X, S i 02^f)/«C5^Y^->^«PSRBite»)K3U Ti 
02j!i>ib/i:-55>Slg3 2, Ru«>&45T»li3 3, B 
ST*»P>ftSSS*l6l»l«3 4, Rua»e>#5-hSBS*S3 
5Sr^Ufc„ dr^^V^roifflJ^ S i02A»lbfc-5IE 
i»8eera*6»K3 6 i, W*»(bfc-5MSXtf>IE*SUg 3 7£ 

j^a©tttfci^&bft5ri#lMB3;h,fc. 
[0136] r rxti, HJSCT l LfcjftMf&JkK 

»*Srff 5 IStffl^tSiE«*?-S:<f « Ufc. C*i< 

{r Rfc3s-f 5 - t <fc o X * * v- * M <7>mmto&#8t £r 

[0 13 7] £fc, llttM 3 -CVtn LfcAMKJkR«t» 
y = *r a ® s Sr s K ft »c ttflt $ -Br T M P U £ ffi * & if - 

[0138]*fc, l£J£0iJ 4 Xtftf^ L.fcfifcJKB&JhOt*sje 

ot7"7^ML, *©i^IKJhi?r«i!ftt5r 
t tc «fc o T7°7 ^WromatWfcSMiSrtT 5 xa^fflv^X 
S*lEt§iiiT-£fEKL.Xt, mm<O**VSli?0>¥T&& 

[0 13 9] £fc. H«S«5-CKWLfcric«B6ih«*s» 

= T7A&&S«ttK*a£*XR?P&&S*iMfw£f;: 
•fcoXT-^SrJgfifcU 

[0 14 0] HJS0ij6T-|ttBJLfc^^y^?S^«t 
tfCtlciori£bS<DTWSffi«:^i-SXS4:fflt^r 
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[0141] mtem7-e8tmLizxs<-yfimiz£ 
i 5 jv ? - ? ^ m * m w& \z mm $ * x w p sc &• a * & 

tf - t £ o X ^ 7 V ZBrft-t Z IS Sr M ^ X ««Ett 

[0142] ms0iji ix-mnvtc* 

t5Rul8«JHtv^«8l:, fl:*W*«*«» 

[0 14 3] HlfiW8-eKWL*:fb*Wft«<aft 

ita $ it x* m p & a ^ a tp r. t k «t o x tsbs 

[0144] £fc, Hig^y 9 XtftBJ U3t^)KESltK^Jg 

<t 0/1^= AM^riiS^Wl-lta^-lirXBa Pgp^ 
ffifeiitf c k J; o XCiS!roTSPtSffiSr^-r5 Xg^r 
ffl^X^SIEti^Srf^SSLXt, mm<D * * V W)ft<D 

[0145] Hffi^J l 0 -ciftW Ufc*lt»R«flc 

ilC^^^SiaSRuMMU *com, Ru 

[0146] 

^J;oXT«pa;1SS-*PXi-5XS*s«»&X#5o 

[laBrofB^^ittw] 

[mu *mw<Dmm&n zTMcowmmmo 
im2] *&m<onmm2*fiim-rz>TM<n>wmmm 0 
[m 3] *^0j(D^ts^j3 $rtft^-rsxa<D^»fEi2i 0 
[E4] *&W(ommm4 ^wtm-t^j^nmmmmo 
[in 5] *^0j<o^iseij5 srtftw-r-sxaro^wBiio 

[II 7] *^^©^liS^J7 ^UiW-rsxaro^»r{S[21 0 
50 [El 8] #S§iS<£>!llli£#J8 Srtft^i--5Xaw^»rffil21o 



41 

imio) i osrttw-r s xa©«»B 

a. 

[nil] Rum<om&i&&.<DTm»tf&7f:-Fmo 
[mi 2] '&&jjm<n-&i&uw-tz>T.m<Dmmmmo 

[0 13] t£*#lfc0>-fcl&KW + 3IS©«KffiBI. 

[hi 4] *«wronjfi«aj 1 1 zn&m-rz>T.m<Dmmm 



i 5 ] *&m<onmw i 2 sriwj-f-sis© 



[*?-§-oi&9U 

s. 6 -immmb**, 7-±«B«i, 8 9 

—fr'? lO-TWtS, 
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iciS/w^-^Ay?^, i5-ftftt«*ia*iSi:J: 

SiaSiS^r^^Am 19-Sfi(Si), 2 0 
■••U^KS i 02), 2 2 2-7-HI 

(poly-Si), 2 3- -17— Ki8(WS i 2), 24- 
7'7^(poly-Si) 1 2 5- 7l(S i 3N4h 
10 26-fyM»(po ly-Si), 2 7 ••• If y M»(W 
S i2), 2 8— /7^(T i N), 29-/7/(Ru), 
3 0 - •7 P 7i7'gi5gPfl«6^(S i 02K 3 1 • ■ 
*»*M»IMH<S i 02), 3 2 (T i02h 3 

3-TMi(R uk 34-^m#(BSTh 3 5-i 
tt*li(Ru)» 3 6-G««l!ini&||R(Si02). 3 



[H l ] 



(a) 




[El 2] 
B2 



[03] 
03 



(a) 



(a) 
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[0 4] [1215] [111] 

134 05 Oil 
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[Ull 4] 
BS14 



1 5] 



(a) 



fSSXSJ 


'1 




1 








m - 





(b) 



(c) 



W) 



-11 

-a 




015 




10- 

20-- 
21" 
22- 

za- 

24- 
2fi. 

26- 
27- 



*^HMKSIO a ) 



evh»(poly-Si> 



28* • ^yCTiN) 

30 — *??BJimttB(SI0a> 

32 .. »B»(TI0 f > 
33*-. T«M(Ru) 
34-- B««C(BST) 

37— »-<WH«CW) 



(72)»iji# mi* H# 



F ^ — A (##) 4M104 BB14 BB17 BB18 BB30 BB33 
DD08 DD43 FF06 GG16 HH14 
5F083 AD24 AD42 AD48 JA06 JA14 
JA15 JA17 JA38 JA39 JA40 
MA06 MA17 PR03 PR12 PR21 
PR22 



